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I INTRODUCTION 


Application and Hearing 

Canadian Utilities, Limited applied under section 7 of The 
Hydro and -Electetceinensy sActetor approval of the addition of 
a 150 Megawatt (MW) coal-fired unit at its power plant along 
the Battle River near Forestburg and under section 14 of the Act 
FOr, an oyderedarectiunomtuhe connectionsOLethemaddittional unit £o 
ies gUGANSMLs SboOnmuULD ese The application was heard by the Board on 
Ausust 3, 19712 ewiltheGe  WoeCovilcree Pe sine se PVernoneMillard sand 
Jel oELOne Shea ocemone rene, 

Terms, units and symbols used in this report are described 


and defined in Appendix A. 


Appearances 
The following appeared at the hearing; 


Abbreviation 
of name used 


Represented by inDeLepotie = jWithesses 
Canadian Utilities Be Veer Macs Les,0.G. Canadian We Gwe tering, 
Limited Oe ON Ra lg we B= gg ap Veg? 


Bae SO Ver I wel a ttl ere 
Kean 2rovos te 


aig) 2 
City of Edmonton: H. W. Wilson Edmonton Wire Dee kt oka rics, 
Power Pe EO. 
Department of the Po.) U iLima ns Department 
Environment Pie tt ee 
Board Staff Nw Ac Macleod, 
On Gee 


Edmonton Power, which generates and distributes electric 


energy in the City of Edmonton and certain small areas outside the 


City, intervened mainly for the purposes of examining the applicant: 
The Background and the 
Applicants Submission 

The Canadian Utilities system is the third largest electric 
energy system ‘in the Province in terms orf tloadseapactiva—mics 
proportion of “the peak” load In 1970 wasmeio 5eper centymeomparedato 
23.0 per cent for Edmonton Power and"58 25) per cent "formCaleary 
Power Ltd. systems. The balance of the peak load amounting to 
approximately 3 per cent is attributable to Lethbridge \andaMedicine 
Hac The Canadian Utilities system serves a much larger 
geographical area of Alberta than is indicated by its share of 
the peak load, and its transmission lines extend through sparsely 
populated areas but isolated points not reached by the lines are 
served by small engine driven generators. In general, the Canadian 
Utilities system comprises the outer arms and loops of the 
Alberta interconnected transmission systems. [Tt isisinterconnected 
with the Calgary Power Lt‘'d. system at more than twenty points, of 
which perhaps half could be classified as transmission line 
connections. 

The* Battle River plant alonos with others inyt hemapp ucean tus 
system supplies the electric energy requirements of its service 
daréas™and Chat of Ltsrartiliata company. Nonth land mi Gis Ges 
Limited. The service areas of these two. affiliates are ildustrated 
in Figure 1, together with the main transmission lines and the 
major power plants and their current capacities. The area served 
by Canadian Utilities (including Northland Utilities Limited) 


consists of four separate component areas: 


HIGH LEVEL 


FORT MCMURRAY}. 


i 
i 
I 
f GRANDE 
I PRAIRIE ALEYVIEW. 
f JESTURGEON) 
[ yom 
[ | 
I a al ee ney ge \ VA 
[ MONETTE) SN The \ 7 oe 
[ 1oMW ~ I Ve 
ee WHITECOURTS Loy 
a GRANDE CACHE cue! 
go 140. Mw (MILNER) ee | 
MON 
aS, ered ey nn 55) MW~ paneer 
: UNDAN | 
‘ SSomMW l | SQ / SASKATCHEWAN 
¢ ee | j : P~4 (POWER SYSTEM 
2 xe \ ee am North Battleford 
FIGURE 1 108MW sa OH HT BATTLE i oar 
FIGURE TN A BIGHORN 7 Vy RIVER 212MW. | 
MAP OF ‘ ‘ — j 
ALBERTA aN tt \ _ 
\ V : DRUMHELLER | i 
, A to 4 US\Mw OYEN| 
SHOWING ~ | Le @ ; 
THE INTERCONNECTED Sy | 4 
HY re 
TRANSMISSION SYSTEMS OF ALBERTA Nal SMW AL A\ 
\ \ es ja 
LEGEND \ ‘ ; ~ / 
\ Sa741MW; 
@ CANADIAN UTILITIES GENERATION \ 5 1 >= el 
(Stations less than ]OMW not shown.) ey \ i] os Payee te 
M i] Pd | 
A OTHER GENERATION BC ceiiae tren eae ae Heures | 
(Stations less than 1OMW not shown.) East Roctenay \ 
Area if i 
oom CANADIAN UTILITIES 144 & 240 Kv Transmission a | 


(72 Kv not shown) 


mms == CALGARY POWER LTD. 138 & 240 Kv Transmission 
(69 Kv not shown.) 


Note: Main transmission routes are shown 
(Individual transmission lines and 
sub-stations are not shown.) 


Based on data from the 
ALBERTA POWER COMMISSION 1970 ANNUAL REPORT. 


ERCB REPORT 71-C-HE 


ENERGY RESOURCES CONSERVATION BOARD 
CALGARY. ALBERTA 


(1) the Oyen-Drumheller-Battle River area east of 
Red Deer, 
(2s) the Vermilion-Vegreville-Cold Lake area east of 
Edmonton, 
G3)0 The FonteMeMurnayuarea sin. the noseh—-eastepart of 
the Province, and 
(4) the area in the north-west part of the Province 
extending from Grande Cache to Lesser Slave Lake in 
the south and to High Level and Rainbow Lake in the 
nor ene 
Areas: (1) sandsG@2) are shown sas scOutn> and aredst( 3) and 
(4) as North in Table 1 presented later. The present 
BatGle River epower phant consists of Uniktel —93.4 MW. yUnit 2 = 
31 MW, Unit 3%— 1D0°MWjimakinasaytotal@orezZi2> Megawatts. “The Battle 
River power plant supplies base-load electric energy to areas (1) 
and (2) through GanadilansUGllitlesttransmissionelines;, and to drea 
(4) through Calgary Power Ltd. transmission lines to Wabamun, and 
the Whitecourt area and thence through Canadian Utilities 
transmission lines to other northern Load centres, “Area (4) is 
also supplied by gas- or oil-fired plants located at Simonette, 
Valleyview, Fairview and Rainbow and will be supplied with some 
base-load electric energy from the Grande Cache coal-fired power 
plant after [Tate lo/2. When thesGrande Cache power plant is 
shut down, stand-by energy will be transmitted north-west from 
the Edmonton-—Wabamun area through two transmission lines. Area 


(3) is served by theyisobhated’ ForteMcMurray power  plantybut 


Ay 


Canadian Utilities expects to interconnect ,it with area (4) in the 
FuUcuse.. 

Canadian Utilities .generation,is_all,thermal and thus, any 
unit may be available for energy generation for 80 to 85 per 
cent of the year. However, the Grande Cache and Battle River 
coal-fired power “leaner: will produce most of the base-load 
electric energy and the gas-fired power plants will supply mainly 
intermediate, peak load, and reserve electric energy requirements. 

The applicant seeks approval of the construction, operation 
and connection to the Canadian Utilities system of a_150 MW 
thermal generating unit and related facilities. These facilities 
would be an addition to the company's existing Battle River power 
plane. 

Specifically. the.application is) for approvalworethomacdai tion 
on the site of the Battle River power plant of a 150 MW coal-fired, 
steam-driven electric generating unit which would use about one 
million pounds of steam per hour at 1,,800 pounds per square, inch 
and e000 Fahrenheit... This ~would bevUnitte A.” The vturbpinemused 
would be of the single reheat type. Crushed coal would be 
délivered towthe breakers (at lthem furnaces yeconvey Ot memes leet Gare it 
would be removed hydraulically to a settling pond. Gases from the 
furnace would be exhausted to the atmosphere through a dust 
collector and a stack 300 feet in height. The stack would. be 
designed to meet provincial regulations. 

The applicant stated that the principal coal handling 
facilities, the cooling water discharge system and the transmission 


lines, already in use for the No. 3 Unit of the Battle River power 


plant would also serve the proposed unit. 

The present plant is served by cooling water recirculated to 
a reservoir which Canadian Utilities has constructed on the 
Battle River. About 60,000 gallons) per minute of: water. would: be 
circulated for the proposed unit and the discharge temperature 
could be as much as 20 Fahrenheit above the intake temperature. 
The water would be discharged as at present to the discharge 
canal and thence would be routed to the series of retention 
ponds before being “discharsed back. to. the reservoir.  § A further 
1,670 gallons per minute of water would be required for ash 
disposal purposes and the overflow water from the ash settling 
ponds would spill on a controlled basis to the cooling water 
disposal system. ; A small quantity of water, some 25 gallons per 
minute, would be used for boiler water make-up. 

Aldjdy drainage) frome loorrand tother) drainssin, areas liable 
to ofl contamina ttonpwowld wbesnkedsohrouchhiod Lainterncep torts 
before being discharged ‘to *the "reservoirs, Asia, further precaution, 
floating booms would be installed on the discharge canal to 
retain’ any Olly sdii cksustor, removals, 

Existing approvals for the operation of the present plant 
are listed in Appendix B. 
General Matters of Concern and 
Board Responsibilities 

Because, thisesappiication Vise thesfirstrappliication submitted 
pursuant to ThepHydrog and, Electrics Energy) Act:,, the, Board 


believes it would be useful to review the overall purposes of 


the Act, and the Board's general” concérns respecting an» applic— 


ation for approval of a power’plant. The Act came’ into force 


on June 1, 1971, and placed hydro and electric energy within the 


Board's purview for the first time. 


Section 2 of the Act states the following: 


"227 S'The*® purposes’ ofr this® Actatare 


(a) 


(b) 


(c) 


(d) 


(e) 


to provide for the appraisal of the reserves and 
productive capacity of hydro energy and electric 
energy in Alberta, 

to provide for the appraisal of the requirements 
for electric energy in Alberta and of markets 
outside Alberta for electric energy generated in 
Alberta, 

to provide” for? the economic,’ orderly? andWet ficient 
development in the public interest of the hydro 
energy and the generation of electric energy in 
Alberta, 

to secure the observance of safe and efficient 
practices in the public interest in the develop- 
ment of hydro energy and in the generation, 
transmission and distribution of electric energy, 
to control pollution and ensure environment 
conservation in the development of hydro energy 
and in the generation, transmission and 


distribution of electric energy, and 


(f) ,~ouprovide forsthe, recording, and timely.and 
useful dissemination of information regarding 
hydro energy and the generation, transmission 
anodedi stiri butionsor elect riczencroyvman Al bert.a 
The. purposes sot clauses, (a) sands (b) .would besmet. through, a 
general appraisal of electric energy supply and demand in Alberta 
but would not require detailed consideration in connection with 
an application such lasether,subject application... The purposes 
desicmibe dein oc laces cea (jean deuce bOmdi s El tct dvr evant 
to the present application. The considerations involved with 
respect to clauses (c) and (d) and to some extent with respect 
toOmcwause (e) aremattecteds by theviacia that, {hesapp kicabion vis o£ or 
an addition to, facilities =ar angexisting  oitecwathersehangtor 
approval of a power plant at a new location. For these reasons 
the Board's considération of the present application will not 
involve all aspects of Provincial reserves, productive capacity 
and requirements of electric energy, nor an extensive examination 
of the choice of fuels. However, the Board is generally concerned 
about the adequacy of the reserves of suitable fuel available 
near the power plant. The spurpose sdesoribedeinwclawee (fj) sis 
relevant only to Ghesatatiaticaa berenortege to besrequirad inom 
operators of power plants and (these will be peered in dué course 
by generally applicable regulations. 
Section .1.0f sine shy dro sand lect ricmnnergy Act ie tide sein 
Da tie. 
Oy (aly) No person shall construct or operate 
(a) a hydro development, or 


(Db) a epowermaplanc, 


unless the Board,;,*by order and with the authorization of’ the 
Lieutenant Governor in Council, has approved the hydro development 
or power plant. 

(2) 'Thesholder* of" an’ approval under Chis™= section shal) 
not make a significant alteration in his hydro development or 
power plant unless the Board has amended the approval or issued 
a new approval to cover the alteration. 

"(3y° The authorization of “the Lieutenant Governor in 
Council is not required where the Board amends an approval or 
issues a new approval under this section or issues a new approval 
for the purpose only of consolidating and revising a previous 
approval and subsequent amendments to it." 

Section 35 "Or themAct states una. 
"35. (ly Where, “at the’ time of @the scommencemen to peonis 
Act a person is 
(a) operating a hydro development, power plant, 
transmission’ line” or electric distribution 
system, or 
(b) constructing a hydro development, power plant, 
transmission line ‘or-electric distrapueiton 
system under authority provided for in 
previous legislation, 
he shall until further order be deemed to be the holder of a 
subsisting approval, permit or licence covering the operation or 
construction of his hydro development, power plant, transmission 


Fine or electric distribution system. 


"(2) Where a person is deemed to be the holder of an 
approval, permiGuormilicencemby reason Greslbsection (1), the Board 
May issue rto Dimneaneapprovalee perm LE Ore tconcesinesubs titucion 
for the one he is deemed to hold under subsection (1), upon such 
notice if any as the Board deems suitable." 

In accordance with the provisions of section 35, subsection 
(1), clause (aj®Canadiant Uri litiessisedeemed towbe: the holder of 
aneapproval forithemextstans BatelemwRiver poweraplant wUnirts 12 
and 3). The present application is made under section 7 of the 
ACiw Lt COMM De mCO se domo Um U nde teecti eC TOium( 2.) mOcemcccilrt Oh) eae cre 
as an application for an amendment to the approval Canadian 
Utilities is deemed to hold under section 35, subsection (1), 
Coat ee me a.) If the application were so considered, then in 
accordance with subsectione.(3) tote sections morethes Act. any issuance 
Dy the Board) of fanmapp, Oval Ore ti nemoverati aoa tt lew iver project 
would not require the authorization of the Lieutenant Governor in 
Counc isle 

Alternatively ,ehavine =regarditor theesizesgof the*expansion 
proposed, the facterhbattiegcouldtbesconsideredsasicanlyeindependent 
power plant in itself, the environmental matters involved, and 
the fact that the applicationw@is Sthesfiretitotbe Considered by 
the Board under section 7 of the Act, the application could be 
considered under subsection (1), and the issuance of an approval 
would require the wauthnorizatlon of sthesllcutenantecovernorsin 


Council. The Board chooses this batter option. 


=e |e 


DE SPECIFIC ISSUES OF THE APPLICATION 


The Board considers the following tombe the! mattercman 


principal concern with respects Goeth emapp luc amnonr 


iis 


The need’ for increased» capacity.. 

Ist additional, capacity needediat the Cimemprnopas ed 
to “provide for economic, vordenlywands ef fi cVentmepenerat lo 
of electric energy in Alberta?" Ls Lt neededwtorertune 
service of the consumers supplied by Canadian Utilities? 
Is it. needed» form@thies Provincemassaawhole! 
The suitability of the inecreasiedycapacity pRopoccam 

Is the proposed additionalmunit) of sultapwemeiucer 
having regard ito theineeds olvehe Canadian. (ite wines 
system and sof the Province@aswamwhoLe: 


The suitability for providing thesincreasedMecanpaciway 
of thePBatt lesRiverasites 


Assumingsa need fForginereased icapacit yaewam tiem baue re 
River site the) best sMocation store tse ptovi sa onmeuueie 
regard sto Chegintenest smwormethemoonsimersisuppurccamyy 
Canadian Utilities? LsSitethéesbéest “Locat bonearoms ene 
viewpoint locivehesoveralispuovincialtinterest, 


Thesgenengy conversion ,efitetency. 


Is the installation proposed as efficientyasmc 
economically justifiable from the viewpoint of energy 
Dec our Cemu Lace cello iE Does it incorporate all econ= 
omically justifiable modern refinements in the interests 


OLveliichency, economysandssarety< 


= sh eS 
The suitability of the choice of the energy resource 
or fuel and the adequacy of the fuel reserves. 
Is the proposed energy resource or fuel, i.e. coal, 
the most suitable? Are the economically available 
reserves of coal adequate? 


The relationship of the proposed addition to the 
existing pawer plant. 


Should the application for the addition to the power 
plant be considered separately from the existing plant or 
should the entire operation be reviewed? Should an 
approval be considered for the proposed addition only 
or for the total power plant? 

The impact of the proposal on the environment. 

What is the overall impact of the proposal on the 
atmosphere and the surface water? Are fully 
adequate protective measures contemplated? 

If not, what further practical safeguards to the en- 


vironment should be provided? 


= ay = 
WIE THE NEED FOR INCREASED CAPACITY 


(a) Views of the Applicant 

Canadian Utilities forecasted an increasing peak load with growth 
at an average rate of approximately 10 per cent per annum from 1971 
until 19 °76n Detailsvot te forecast aresshown in labler 1: ie 
estimated its peak load including the demand in both north and 
south areas to be 453 MW in 1975 and 490 MW in 1976. Without 
the addition of a new unit the total capacity of its system would 
be 464 MW to serve these loads, The total capacity also would 
include a new 140 MW plant at Grande Cache now under construction 
and a 15 MW plant) at) Drumheller which” ts°duwe for retirement as soon 
as a new major unit ‘Us placed in service, 

Canadian Utilities stated that its forecasts are updated 
several times a year and are based on marketing predictions and 
trends in actual consumption, it suggested that its srorecasts 
tend to be conservative for the medium or long term. At the hearing 
evidence was given supporting this statement and suggesting that the 
péak load could amount to as much as 500 MW by 1975. 

The Canadian Utilities forecast shows that unless new capacity 
is added in 1974. the amount) by which thevapolicantsscapacity would 
exceed the peak demand would be then only 10 per cent, reducing to 
2 per cent in 19/75 and becoming négative by 19/76. BYml oy Sic 6L.e= 
fore, Canadian Utilities capacity would essentially only match its 
peak load and there would be no reserve to serve either its own 


system or to contribute to the other systems in the Province. 


2Erse- 


Canadian Utilities made reference to a Reserve Sharing Agreement 
which had been entered into by itself, Edmonton Power and Calgary 
Pewenulrd The agreement provides that each utility have a gener- 
ating capacity equal to 115 per cent of its annual net peak load or, 
failing this, pay others for supplying the capacity not provided. 
Details of the agreement are summarized in Appendix C. 

Canadian Utilities commented that for the Alberta interconnected 
system a satisfactory margin between peak load and capacity is con- 
sidered to be j,the capacity oftithe largest unit, plus Siper cent of 
the peak load and by 1975 this margin would approximate 15 per 
cent of the combined capacity of the three major Alberta intercon- 
nected systems involved. Canadian Utilities stated that a second 
criterion to be considered in planning expansion is that electric 
energy generating capability in the Alberta interconnected system 
should be large enough to satisfy the total load even if the 
largest unit were out of service for six months. 

Canadian Utilities stated that the proposed addition would 
maintain a surplus of power for its own system with output avail- 
able for the Alberta interconnected systems, 

(b) Views of the Board 

The Board has considered the Canadian Utilities figures of 
projected average load growth of approximately 10 per cent for 
the period 19/71] to 19/02 es shownlin fable ur: Table 1 also 
provides projections for average rates of growth for five-year 
intervals from 1970 to 1980 for Calgary Power Ltd. and Edmonton 


Power, as well as Canadian Utilities, These projections show 


that=Canadian Ufilities is growingeaet fa mone rapica) tabem son the 
period 1971 to 1976 than Calgary Power Ltd. and Edmonton Power, 
This*rate* of “erowth is largely, accounted Lore by Chey voddsauganulon 
proyected in the Fort McMurrayeavea, The; Board notessthatce this 
situation is reversed in the years 1975-1980 according to Table l, 
and that during this period Calgary Power Ltd. and Edmonton Power 
have projected rates of growth of 9.6 per cent and 9.3. per cent 
compared to Canadian Utilities, 9 is penacent. 

The Board, after a hearing in 1970 on provincial requirements 
for gas, adopted a provincial average annual electric energy load 
ELrowel Of 6 per ec ene ext ending inte, thes los0 7s. This came about 
partly as a result of the Edmonton Power submission to the Board 
outlining requirements to serve its electrical load growth. While 
the Hearing did not "deal with the Canadian Utilities or Cateary 
Power Ltd, “service aréas, the growth figure agrees closely wren 
those outlined win wan Lei. The load growth projected in the 
table indicates that additional capacity should be added to the 
Canadian Utilities” system in 19/75 4s) wellleasceto thew o the tapicisldity 
systems involved in the Alberta interconnected system. 

If no expansion were allowed, the capacity of the Canadian 
Utilvtires system by 1975 would be 1464 MW to serve a. Wloadpot 
453 MW. This would provide only Aaa2, SDE Cen time ma tT Olt tien Tmen9 a) 
and by 1976 the peak load would exceed the total capacity. 
Furthermore, the estimated capacity of the Alberta interconnected 
systems in 1975 would be only 9 per cent greater than the projected 


system peak load which falls far short of the target (ot sloe per scent 


Spare capacity implved'in ‘the reserve ‘sharing agreement. 

AcCepling= (he tanat ane LU LETC bes «load erowtn projection ror 
LUs own cyst eel telomsppa tence Nara o ct Lonmie ca act 115 
requived™ Co senver tne, Canadian slet iit es  sery lee var ea, For coems 
with the projected load growth in the service areas of the other 
mayor Utilitiesew additonal” capacity ase clicarly needed stor =the 
PYOViNC@e ‘as “a wioLe. Neither Calcary Power Ltd. nor Edmonton 
Power proposed an alternative to an expansion by Canadian Utilities 
and the Board =seessnorcasonable aleernative, Acc oraging ly es the 
Hoard is Sat Vst.edstnateacddit  onalecapacituye snuouLd, pe, added ta 
the Canadian Util Me1es system to, provide 

(a) Sufficient capacity Ge Serve ts “own requirements 

by? L977 55, and 
(b) “an "ageduate contri butlvom co. capacity to the Alberta 


Iinbenreonnectedmsys Vel Onset y Clete ep Up lve mail ted ec tas 


a 
IV. THE SUITABILITY OF THE INCREASED 
CAPACITY PROPOSED oe 

(ay Vdews.08 tbe App erpeant 

Ganadian Utilities stated that’ a L509MWecapacityeaddit ton eat 
Battle River in 1975 would: be consistent with the best develop— 
ment of Lts system and with efficient development ol tiem Arpoereca 
interconnected systems. The applicant supported this view by 
reference to projected load growth to) 19/5 one1ts systemeancmon 
the interconnected systems of the three major utilities as shown 
in Table 1, by reference to the Reserve Sharing Agreement of the 
three major electric utilities as described in Append tx )G-mand by 
reference to analyses of alternative construction plans. 

The applicant's forecast of peak load requirements shows 
that with the addition of the proposed power plant the reserve 
capacity on the Canadian Utilities system would be 161 MW in 
1975 and 109 MW in 1976, or (35 perecentandw22) per centmcespece— 
ively: (Canadian Utilities ‘suggested that it se lorecas Gmor 
requirements might be conservative and that there is also the 
possibility of interconnection with the Saskatchewan Power Gorporation 
system which could add a substantial load to the Battle River Diathcee) 

With respectetomtiegnUberca iarecconterced systems the 
applicant's forecast indicated that the proposed 150 MW power 
plant would provide a combined reserve capacity of 15 per cent 
in, 1975 ‘decreasing "to.9 “per. cent. in) Loy on 

Canadian Utilitves testified that in gecwddino OnmeU hemes c 
of the proposed power plant it had studied five alternative 


plans for meeting the requirements of its system and the Calgary 


Power system for the period 1971 to 1980. The plans which 
differed in terms of power plant capacity and date of installation 
are summarized in Table 2. By means of a computer program 
the cumulative present worth associated with operation under 
each plan was determined. Plans I and II provided for a 150 MW power 
plant at Battle River in 1976 and.1975 respectively, whereas plans’ TIL 
and IV provided for a 300 MW power plant at Battle River in 
1976 ad51975° respectively, Plans lil and [V regulted in 
slenificantly Nhiehervcosts tomeGanadian Utilities: 

With respect to the economies available with a 300 MW 
power plant, the applicant stated that the energy conversion 
efficiency would be 3 per cent greater and that the cost per 
kilowatt of generation capacity 15 per cent less than for a 150 
MW unit. On the other hand the applicant contended that a 300 MW 
power plant would result in excess reserve capacity on the 
Canadian Utilities system. Furthermore, since both Edmonton 
Power and Calgary Power were planning to expand power plants at 
existing sites in thewnear futune thereiwas little, if any, 
possipility yor aseltines themexcerasetectulcweancrey. The applicant 
also stated that lead time wouldamake Lt difficult) to install a 
300° MW unit by eeowo. 

Canadian Utilities concluded that a 150 MW addition is the 
smallest economical unit for base load generation on its system 
during the mid-seventies but it is also the largest unit which 


can be added without having excess reserve capacity. 


uaeOG ve vet e ror ‘ba von 2 
4 


™ 
> . > 


‘. 


: an a : E 9 “ 7 . 
1: le n pe yah a ia ‘ - 
7 q alidtsea 4; i 
a mf — ive . a i a 
i a - : 


err male mated ceioetscoguer 


te 


; Pl “a 
ted bo tiuves v1 bn bia } 
oat Th eee ns 


. i Hoe » wely vidatiove me ‘ 
wae | rere ain: 


nd 


a Nanvhat aloaen a ane t 


Ggolaitsveres waters aie oda 


keg tzos mAs seit haa, ie 
ye # ; 4° 
QOk « oa Heid akel Jno aan 
/ ¢ ers 
wit OG £ tans pobaotnes frast 


ods ae ertoagas ay 2aass | 


= “tp nenha faye eee 


tsa 
7@ gitely sawed enue 


ee tas esd " wrt py eee 


_ eee 7. : bet wens y 
vay tas adt wautoee abst 3! 


7 wh en 
. flistent "od sivaniaik a y aupta 
al ia Wiiara ase ne oN wi O0E 


G1 Pele =) 


x PAih = 


TABLE 1 
PART A 


CANADIAN UTILITIES' 
OF 
GENERATING CAPACITY, PEAK LOAD AND RESERVE RATIO 
FOR THE 
PERLODSLO 70 elo Ge INCLUSIVE 


FORECAST 


Woeail Pei Winree 


Canadian) Utilities" System Major Alberta 

Year Item Uinmsis South North Pole al Util res 
IES Ea) Capacity (MW) 228 102 330 2431 

Peak Load 3 (MW) 13:2 L770 302 2044 

Reserve Ratio ees 0.60 LO 1519 
Oey 2 Capactiey (MW) FIN! 25.2 464 2665 

Peak, Load (MW) 145 DA Sie ay 2252 

Reserve Ratio I, AS th NY) I, IO th ibts} 
LOS CapacLiey (MW) 212 PUB Yes 464 2.3 3'0 

Peak Load (MW) 153 229 80:2 2391 

Reserve Ratio 1.39 iter NEO) iL, wal Learg 
1974 Capacity (MW) Dalen DESYSA 464 Syl bye) 

Peak Load (MW) Lol 259 420 26016 

Reserve Ratio 1ee2 OO}. DH Ik, Lue 1b 4 1k) 
T9735 Gapacity (MW) 362 252 614 S272 

Peak Load (MW) 168 NESS) Cn 2858 

Reserve Ratio 24 8 Be! 0.89 13 )5 ik mS 
1976 Gapacene y (MW) 347 252 599 3428 

Peak Load (MW) 176 314 490 3153 

Reserve Ratio Te.907 0.80 UR apae!) 1.09 

IPANTRMEY 1B 
PROJECTED FIVE-YEAR AVERAGE ANNUAL GROWTH RATES -—- 
THREE MAJOR ALBERTA UTP ELE S fe 
LOT Lah Oe LO ciel 1973-78 1974-79 19 73-6) 

Canadian Utilities, Owen ono 9.0 8.9 91 
Galeary Power tdi 7 8.6 OZ 10.0 9.8 9.6 


(approximately 9.3% average annual growth 
throughout 1970 to 1980) 


Edmonton Power 7% 


1 "South" refers to areas (1) and 
2 "North" refers to areas (3) and 
3 “Reserve Ratio" = Capacity/peak 


(2) as shown in Figure l. 
(4) as shown in Figure 1. 
load. 
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TABLE 2 
PART A 


ALTERNATIVE PLANS PROPOSED BY CANADIAN UTILITIES 
FOR 
ADDITIONAL GENERATION IN THE PERIOD 1975 to 1980 


FrovjectedsCapacttyratethes end: Of o7A Cin MW) 


1974 Canadian Utilities 464 464 464 464 464 
Calgary Power 1926 T9\2 0 19:26 2.6 192.6 


Capacity Additions (in MW) 


Werants System Pileya il Pilain 2 Miley S$) Wiikey A Pikeyey 5 
1975 CanadLanweviuuries - 1x150 ~ 1x300 - 
Calgary Power Ltd. 3x50 - 3x50 - Bau 
1976 GeAinagwelstayy Wye istesee ces - 1x300 - oxo 
Calgary Power Ltd. = 3x50 - - Paci) 
tS Ve 7 CanadianwUclrrutues 1x50 5) - 1x50 1x50 
Calgary Power Ltd. 1x360 1x360 1x360 1x360 1x360 
1978 Canadilanvutculutcies - - ~ - - 
Calgary Power Ltd. 1x360 1x360 1x360 1x360 13 60 
at ede ( 1x50 1x50 os 1x50 1x50 
1979 Canadian gy elt eS ee eis (meen. 0 Meo One 1 0 0 


Calgary Power Ltd. - - ee = 


1980 Canadian Utilities - - a - ex 
Calgary Power Ltd. 1x460 1x460 1x460 1x460 1x460 


- 
' Po © bes 
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PROJECTED RESERVE AS A RESULT OF THE 
FIVE PLANS SHOWN IN TABLE 2 PART A 


1 05 


TABLE 2 


PART B 


Expected ] Acatt 
Paatetoad Proyected Reserve. Ratio 
Leak Pea system eee (in MW) Pian eee rlanecerD anwar Lanes me ales 
LO75 Ganadian* Utilities 453 1302 ES3'6 1202 1.69 Oe 
Two Systems 2207 Peet is We sei be) Tow tl abe 
1976 Canadian Utilities 490 HeZ5 ig AiS) es i esdowls, beet bay 
Two Systems 2437 i EO 120 Pee? Peo i 10 
LOTT Canadian Utilities 540 123 thy) Peat ihejeys i Bee tbat 
Two Systems 2402 1.14 Le ce b Leegett Bes bone le 1.14 
1978 Canadian Utilities 589 My ol iS) | endl (ages) tee Be) roy 
Two Systems 2944 Po 17 ica 7 Led Pep? Lae). 
£979 Ganddilan Ue ees 642 ihe, abot ii Ll Ler 235 i033 
Two Systems SPRUP2 A beg St Bs Ni sl bag 1b le |e he is Th 
1980 Canadian Wierlittes 700 geal Be? Weed Os 09 Uae | ican he 
Two Systems 3480 toad Le 17 1, 20 | ae ie 
L Reserve Ratio = Capacity/ Peak Load 
yd The five plans consider the Edmonton Power System in terms of an 


interconnection only, and therefore the "Two Systems" here refers 
to the combined reserve of the Candd tan UCilities andsGaloony 
Power Mitd. systems, 


(b) Views of the Board 
In the light of the projected load@erowth, onthe Canadian 
Utilities system the Board accepts the applicant's contention 
that a 150° MW addition’ rs the, smallest. Uinmerwil che enoud cme 
considered. As the Board sees it, the only question is whether 
a larger addition would have overall advantages. 
The Board agrees with Canadian Utilities that a 300 MW 
addition would result in excess capacity for the projected 
requirements of Ganadian Utiltttrées. Furthermore, the studies 
presented by the applicant demonstrate that the cost of carrying 
this amount of excess capacity would be an unreasonable burden 
to place on the system. The Board believes that the only way in 
which a larger addition could be justified would be by a joint 
arrangement with other utility owners to share the energy produced. 
The Board accepts the contention of the applicant and of Edmonton 
Power that such arrangements are not practical for the proposedmaddition. 
The Board appreciates that an interconnection with the Saskatchewan 
Power Corporation system affecting the electric‘energy requirements 
may occur in the future but it concludes from the evidence of the 
applicant that discussions between Canadian Utilities and Saskatchewan 
Power Corporation are only at a preliminary stage. Furthermore, the matte. 
of provision of electric energy to Saskatchewan would be the 
Subject of ia separate sapplieations tos thes soard. 
The Board concludes that the proposed 150 MW capacity addition 
is of the appropriate size havine regard both for the interests 
of the consumers in the Canadian Utilities system and those of 


the Province as a whole, 
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V THE SUITABILITY FOR PROVIDING THE INCREASED 
CAPACITY OF THE BATTLE RIVER SITE 


(a) Views of the Applicant 

The applicant stated that the Battle River location is one 
of the best in Alberta for coal-fired generation of electric 
energy; and that the coal may be developed for other markets if 
it is not committed for use as a fuel’ on site. The site has 
advantages for expansion because of facilities already available 
and because of its proximity to tlhe Saskatchewan Power Corporation 
system, 

Table 1 includes peak load data submitted by the applicant 
as part of its forecast of the load requirements of its consumers 
in its southern and northern areas. The major growth is expected 
in the northern area, and Canadian Utilities predicted that, for 
most of the period of system peak load, energy will flow northwards 
from Battle River at rates as high as 100 MW. Canadian Utilities 
stated that it had considered interconnecting the system serving 
its northern consumers with the system of B. C. Hydro and Power 
Authority in the Peace River area, but had instead interconnected 
with the Alberta systems. Canadian Utilities expressed the 
view that the latter interconnection renders the former infeasible. 
New gas turbine generation, north or south, was rejected in spite 
of the advantages to the applicant's system of flexibility of 
location and lower capital cost because, in the opinion of the 
applicant, these were outweighed by the disadvantage of the high 


cost of base load electric energy generated from gas. 


mG 8 oo 


Canadian Utilities said it foresaw no problems for the 
Alberta interconnected systems due to the northward flow of 
energy at time of system peak load, and expressed the opinion 
that transmission losses would be reduced by such a flow as it 
displaced electric energy moving southwards. 

The alternative location to Battle River for coal-fired 
base load generation is Grande Cache, but the applicant does not 
favour further development at Grande Cache until it has had 
satisfactory operating experience with the first (1972) unit and 
until it has assurance of further coal supplies. Canadian 
Utilities did not discuss the suitability of the Battle River 
location with respect to reserve capacity required for the 
northern portion of the Alberta interconnected transmission 
systems, and therefore, its comments on the suitability of the 
proposed expansion with respect to the Reserve Sharing Agreement 
do notrapply torthe "sttel location, 

The applicant called attention to the fact that the computer 


runs comparing alternative expansion schemes contained erroneous 


transmission line cost data and therefore should not be used to 
compare capacity additions at alternative locations. 

(b) Views of the City of Edmonton 

The City of Edmonton did not comment on the suitability of 
the site of the proposed expansion. 

Cc). Views of the (Board 

The Board agrees that, with the general cost and availability 
of coal at the Battle River site, the site is one of the preferred 


locations in Alberta for the generation of base load electric energy. 


The Board also agrees with Canadian Utilities that it is not 
appropriate to plan further facilities at the Grande Cache site 
until experience is obtained with the facilities now being built 
and further information is gained on the type and amount of the 
coal which will be available. The Board accepts that, for the 
initial one or two years of operation of the proposed addition, 
the transmission line capacities appear adequate to 
distribute the electric energy from Battle River to the various 
load centres where it will be required. However, additional 
supporting data on transmission capacity and loading for any 
likely contingencies in the period 1975 to 1980 will be required 
by the Board within a year or two. 

The Board concludes that the proposed location of the power 


plant expansion is satisfactory. 
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VI THE ENERGY CONVERSION EFFICIENCY 


(a) Views of the Applicant 

The applicant indicated that Unit 4 proposed would be 
generally ‘similar (to, Unit) syalready ein servicer. 10) addedat hat 
minor variations from this may be made depending on the equipment 
manufacturer finally selected. Unit 4 would utilize a regenerative 
turbine with an inlet pressure of 1,800 pounds per square inch 
and an inlet temperature of 10.0.0 Fahrenheit with a single steam 
reheat at 455 pounds per square inch and 17 0000 Fahrenheit. 

The applicant presented data respecting the expected energy 
conversion efficiency of the proposed unit based largely on 
experience with Unit 3. 

The data are as follows; 


Canadian Utilities Battle River 150 MW Extension 


Typical Energy Balance at Maximum Continuous Rating 


Heat Load 


Btu/Hour_ = Per Cent 

Ty Coal: 180,000 lb/hr @ HCV 8312 Btu/1b 1496 x 10° LOO 0 
2s Steam Generator Losses (mainly to Stack) 239ax 10° 15.6 
34 Net Heat To Turbine L2662x 10° 84.4 
4.) G¥oss Electrical outputs. MCRIG 7H 5eMW 5361x109 Ge 
oe Auxiliaries Consumption 7.5 MW fh 22.0 Fix 10° ely 
6. Net Electrical Output 150 MW 510 x 10° Wa 
es Heat Rejection to Condensers, etc. 7 2./aex 10° 48.6 
oie, Cooling Water Flow 36 x 10° lb/hr 

@ 20° Fahrenheit Rise 720 x 10° yas 


ae Unaccounted V2 SL 0 


(b) Views of the Board 

The Board notes that the overall efficiency of the generation 
of electric energy from fuel with the proposed unit would be 
34.1 per cent. This efficiency corresponds to a thermal 
conversion of 9,970 Btu per kilowatt hour and is’ a substantial 
improvement over the design thermal conversion of some 14,000 
Btu per Kilowatt ‘hour of the 31°MW capacity Unit 2 "installed in 
1964. Data presented in the National Power Survey of the Federal 
Power Commission, published in 1964, show that the average 
thermal conversion of United States steam-electric power plants 
improved from 250007 Bta perekilowabe hour in +1925 to. 1L0), 528 
Bru per kilowatt hour in 1962.5 “Inte: latter Etgure*wowld’ be 
for units averaging much larger than 150 MW. More recent data 
included in a National Energy Board report <>) indicate that thermal 
conversion figures have levelled off at about 8,700 Btu ‘per 
kilowatt hour for the largest, most efficient power plants. For 
a 150 MW unit a thermal conversion of the order of 10,000 Btu per 
Kilowatt hour, or an overall eftiectency or "about 546° per cent, is 
about the norm under current technology, 

The Board concludes that the energy conversion efficiency 
of the proposed unit is Satistactory having regard for the fue 


source, the size of the proposed unit and present technology, 


(1) An Economic Analysis of Generation Patterns on Future Power 
Systems by Edwin A. Moore, National Energy Board, June, 1968. 
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Vie THE SULTABILITY OF THE eCHOLCE OFTHE 
ENERGY RESOURCE OR FUEL AND THE 
ADEQUACY OF THE FUEL RESERVES 

(a) Views of the Applicant 

The application for thempowereplant addition Usmpaseqmupon 
the continwed us eof ecoata ce aitemte. Thevapplicant statedmthar 
the available coal isiveryusatistactorysas a tuel forecenerpy 
generation, is Low in@sulphurm cont entvand well Locatedmrorns| ow 
cost electric energy generation in Alberta, 

The applicant did not presentwany “discussion inscompariane 
the suitabLlliity of sthe wsewor coalewith) other tosspimiuielcmor 
methods of energy generation. However, the applicant made the 
statement that other things being equal, preference should be 
eiven to coal fuel in t2hemintienest sof making the bestmusemotecotas 
provincial energy resources. It suggested that convenience of use 
will “insure a Longer "continuing demand foreoil and) ¢ascmacmruci. 
and that these Mmesourcessaresmonervavuabuemto «the: Provancesa nad 
to Canada at this time as export commodities, Thea p OS saa biieled ty: 
of hydro development by the applicants was) Wot mentioned. 

Canadians ULtL bes indicatedathatwltmnas Contract cmuilatGEcal 
be extended with two coal companies, both of which are operating 
strip mines within En eece miles of the present power plant. The 
Coal is classifleédvas *supbitumtinouss Ce -withenhe= sql lowilne 
proximate analysis, on an as received basis; 26.5 per cent 
nodstures. 28.24,perm cent. volatile, matter 38.5 per cent fixed 
Carbon, 36.8 per cent ash and 024 per cent sulphur, @withean 


averare calor tii cevaluerot «SG soles Btueperen ound The minimum 


a eh os 


calorific value Sapecified “in “the contracts “is "7/500 Btu “per pound, 
In the opinion of the applicant the taemecentent 1s low: Le 

appl icant 4s taitiedathratiniot only hae ithe coal’ a''l ow 8sul phir "content , 
butscbht has gaod (fueb burning’ characteristic's'! The unburned 
carbon losses are low when pulverized firing with coarse grinding 
and low *é€xcesis: air tare’ Avs'ed), 

Canadian Utilities has stated that the addition of the pro- 
posed 150 MW generating unit will increase the annual consumption 
of coal from about three-quarters of a million tons to between 
lee?) randy, 4) mil Won tons Wependine upen the capacities at: whith 
thre? power, plant®#astoperatieds 

The applicant’'also stated that ‘it has “interpreted the proved 
coal reserves available’ for plant use mainly from a’ report prepared 
foraCanadian’ Utabitvest@bytwW. FAP Blackstock of AbDcon Engineering 
Lind to aim? 9 648 This report was referred to*at the hearing and 
ther applicants sthsequentiy® filedtiaecopy7with-the* Board” at its 
request. This report estimates that proved recoverable coal 
reserves withine fivetmiles* of the®* power’ plant®*are 1003;972,000 tons 
of coal under} 10§600@aeres attan averagegoverbDirden’torveoal depth 
fatio of 10.) toms The estimates are based on data available 
fromedrill holes>y underground workings; *strip *mines ;*test pits 
and water wells. The primary sources of these data are Battle 
River !Goeal :CosiLtdnm Forestburg 4Gorplieri cs eitd sy, "the Mines 
Division of the Department of Mines and Minerals, and the Research 
Couneil of Alberta. Abcon Engineering assumed a coal density of 


one ton per cubfLec yard sin iplace )%@ mining “Pos's' of "15 “per “cent, 


ee 


and that any isolated coal seams less than two feet in thickness 
would jbe uneeon omic wtognecomer: 

The ,applicant, jfurther stiated, on cthesba sis! of 4the trepiornt tanid 
its knowledge and experience, that a minimum of 80 million tons 
of .coal are .avai lable jim sthte sive lids A core-drilling program is 
currently being conducted by Canadian Utilities to provide 
additional information on coal quality and reserves), 

The. applicant stated that sit owns; jabout) 23 per icent “or! approx= 
imately 20 million tons of the minimum coal reserves. The 
applicant has 15-year renewable contracts with two coal. companies, 
Battle River Goal. Col Ltd. and Forest burnetiColla erd esmiliid gator eae 
supply of:coal to serve the power plant requirements. These are 
identical, contracts, ,entered, initio asap hance tye eo Oba orere 
15-year period with renewable clauses for extending the contracts 
for two additional 5-year periods. Canadian Utilities submitted 
that, if the renewal clauses should be exercised, the contracts 
would be extended.to the.end of 19893 There siiseprovaision, ingthe 
contracts, for,;termination, by~CanaddanvUtisitiesyupon serving 
notice to, the,contractor,onegyéar prior tojthevend@ortune 
contract. The applicant stated’ that the contracts 
provide, for,each. ofather,eoal |companies tovsupply 50eper cent of 
the power plant's requirements for coal after 1971. The applicant 
can also negotiate to have the coal companies move their mining 
operation into .the reserves sowned aby Canadian Utilities: The 
applicant stated further that sits twotcoalvoontractks dmakeupro-— 
vision for the escalation .qf prices covering ;material sand labour 


above a base cost established in 1964, It stated that increases 


a Gyre 


in reclamation costs and royalty costs would be additional costs 
to the basie contract prices. 

(b) Views of the Board 

The Board accepts the opinion of the applicant that coal is 
the most satisfactory fuel to be used for the proposed addition 
to the power plant: 

The Board is prepared to accept the minimum reserve estimate 
of 80 million tons of recoverable coal within a five-mile radius 
Ore Lie plant, If all of these reserves were made available for 
electric energy generation at the site, there would be sufficient 
reserves to meet the demands of a power plant using approximately 
bo million teonspannval lye lormovetsOmy eat.bi, 

The Board believes that the reserves now owned by the applicant, 
together with those undér contract; are adequate for the present 


application. 
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VIII THE RELATIONSHIP OF THE PROPOSED 
ADDITION TO THE EXISTING POWER 
PLANT 

(a) Views ofp thersAnplacane 

The ‘applicationsoreaCanadiansUtt Lt tlecenicemet Nap ot te meio 
approval of an addition to the existing power plant. The 
applicant submitted that the additional unit) proposed in the 
application could be accommodated at the existing power plant 
principally by expansion of present facilities. Notwithstanding 
this, the applicant furnished information concerning the entire 
operation and particularly with respect to its environmental 
impact. The applicant was not questioned and did not volunteeer 
an opinion on the matter of whether or not a single approval 
should be issued consolidating the one it is now deemed to hold 
for the existing power plant with one for the addition. 

(b) Views of the Department of the Environment 

The Department opposed the proposed addition on the grounds 
that the operation of the existing power plant was not in 
conformity with environmental standards. (Details of the Department's 
views in this regard are given under the heading "The -Impact ‘of the Prop- 
osal on the Environment"). In effect, the Department's submission was 
that the entire Battle River operation of the applicant should be 
considered and that, if an approval were to be granted for the 
proposed addition, it should only be done under conditions which 
would result in the entire operation meeting the environmental 


standards of the Department. 


(c) Views of the Board 

In view of the close relationship between the proposed Unit 
4, the subject of the application, and the existing power plant, 
and having regard to the views of the Department, the Board 
believes it proper to consider a single approval covering both 
the existing plant.and,the addition, This would be compatible 
with the provisions of the Act. Also, it would. permit the 
incorporation of conditions suitable for ensuring that the entire 
operation conform with the appropriate standards related to 
environmental control. The Board believes it proper to require, 
in any such approval, that the existing facilities be suitably 
modified to meet environmental standards within a reasonable period 


of time’. 


TX THE IMPACT OF THE “PROPOSAL? ONTTHE 
ENVIRONMENT 

Normally the Board would expect an applicant for approval 
of a power * pliant. or ‘an addaittion= theretor to include inewets 
applicatton®to4 the Board * full* particulars tot? the® steps toepe 
taken to ensure that the power plant will be operated so as to 
satisfy the environmental standards of the Department and the 
specific requirements of the Board. The Board would provide a 
copy of the application to the Department as required by The 
Hydro and Electric Energy Act and also to any other concerned 
department. Normally the Board would expect the Department and 
any other interested department, by the date for the filing of 
interventions ;tovadvise the spoard by wwertersorestheluevitews 
respecting the application. Unless the Department or any other 
interested department preferred otherwise, a copy of any such 
letter would normally be made available to all parties on the 
date for the filing of interventions. This would provide a 
foundation for cross-examination of the applicant or an inter- 
vener at the hearing, and also an opportunity for the applicant, 
a department or interveners to meet the issues raised. 

In this instance the procedures to be followed were not 
fully established before the application was made, The application 
was filed on June 17, 1971, barely more than two weeks after The 
Hydro and Electric Energy Act came into force and before the 
Board's policies and procedures relating to such applications 


could be well developed. This resulted in some confusion and 
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some delays in the submission of information and advice to the 
Board, 

The Department's views regarding atmosphere pollution were 
provided to the Board partly at the hearing and partly in 
discussions and by letters following the hearing. A statement 
objecting, to «ertatin ifeatumes tofstherapp lication was nead tat 
the closing of the hearing by Mr. Ullman, the representative of 
the Department. The Department's views with respect to surface 
water effects were provided to the Board in discussion and by 
letter following the hearing. The applicant did not have 
a full opportunity at the hearing to meet the issues raised by 
the Department. 

During the hearing the applicant referred to a separate 
document which it planned to submit to the Department. This 
document which dealt with the effects of the application on 
surface water, was submitted to the Department of the Environment 
with a letter dated August 6, 1971, and a copy was provided to 
the Board. 

Nothwithstanding the deviation from what the Board considers 
the desirable timing and procedures, the Board believes it 
Propetywt Of~pLt, tomhave full regard for all, the’ submissions, of the 


applicant and all the views) of: the, Department) metlemant) to tthe 
application, 


Atmosphere 


The principal effects of the operation of the existing 


Battle River power plant and the additional unit on the atmosphere 


would be those associated with the discharge of sulphur dioxide, 
oxides of nitrogen and dust, all derived from the combustion of 
the coal fuel. 

(a) Relevant Provincial Standards 

The *sifandards ,of “Che Pollution wGoneromepivisionsoneane 
Department require that the calculated ground level maximum half- 
hour concentration of sulphur dioxide in arable agricultural 
areas not exceed 0.20 parts per million. Since some farming is 
carried out in the general area of the Battle River plant this 
concentration is the maximum permitted there. With respect to 
oxides of nitrogen (as nitrogen dioxide) the standards prescribe 
that in rural areas the calculated ground level maximum half-hour 
concentrations not exceed 0.30 parts per million, 

The current standard with respect to the discharge to the 
atmosphere of dust or particulate matter requires that the 
concentration of particulates in effluents to the atmosphere 
resulting from combustion of fuels shall not exceed 0.85 pounds 
per 1,000 pounds of effluent, adjusted to 50 per cent excess air 
for products of combustion: -': 

(b) Views of the Applicant 

The applicant stated that the Battle River power plant burns 
a very low sulphur content coal, and that it has never considered 
the possibility of the ground level concentration of sulphur 
dioxide being a problem. Tt présented thep results of calculatvons. 
based on the Sutton-Lowry formula, of the ground level 
concentrations of sulphur dioxide determined for various wind 


conditions for the three existing boiler stacks and the proposed 
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Unit 4 stack. The calculations show that the maximum combined 
emission of sulphur dioxide from the four stacks would lead to 
a maximum one-half hour ground level concentration of 0.11 parts 
per million under adverse weather conditions and this would 
occur at approximately 12,000 feet from the stacks, It added 
that the average daily sulphation measured in one-month periods 
at four existing monitoring stations have generally varied 
between 0.05 and 0.20 milligrams of sulphate per 100 square 
centimeters per day with a single month registering between 
0.21 ‘andy.0.34emi bligrams, |) gilt ididenotemention sanyestack 
surveys it may have made. 

The applicant's submission made no reference to emissions 
Ot, oxides: of, nutrogeng 

The analysis; ofthe, coal isupmititeds by jthemap pil cant 
indicates normal ash wontenty as!) received, atyjthe plianteof 6..8 
percent by weightewiliunhsomerisiamps Ccahavingedlo .se pen) cent) ash. 
The applicant sttatedy Chat tithes muliticycd onesdusity collector 
installed fom Unity Ss extnactstiver, S0r pers cent sofssthe ash deavineg 
the furnace and boiler. The applicant estimates that the normal 
particulate emission from the Unit 4 stack would be 1,600 pounds 
per hour when the Unit is operated at the maximum continuous 
mating. Thiss diss equiv alien taboo: 0ia/ > spotinds joty pentd.culkate sper 
1,000 pounds of flue gases Tat, 50) per icent) excess! air). 

With respect’ (hos thes monatoringyotiidustis Canadians Utilitaes 
stated that tsixi dusts:collectiings stmt Lonss are operated jwiithin 


about one mile of the power. plant, .but that observations at these 
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stations are affected by dust originating from sources other than the 
power plants and that dust levels have been highest in dry, dusty 
weather, 

(c) Views of the Department 

In an oral statement at the hearing |the, Department soppos ed 
the addition to the power plant at the proposed location until 
the existing facilities are modified tovensuresthatsthesorovineial 
standards will be met. The reasons for its opposition were as 
follows; 

CD) Neither the Department of the Environment 
nor the former Department of Health had 
approved the air polluttion® control 
facilities at the existing power plant. 

(ii) The maximum con¢entration of sulphur dioxide 
calculated by the Department by the Pasquill 
formula is in -éxcesevof [6 .partsepenamubliion, 
which exceeds the provincial standard, (The 
Pasquill formula is considered by the Depart-— 
ment superior to the Sutton-Lowry formula 
because it _provides for variations in land 
elevation). 

The Department suggested that its requirement respecting 
sulphur dioxide concentrations could be met by the construction 
of a new combined stack for Units 1 and 2 considerably higher 
than d25 feet, and by, redesigning» thesUnite 4 tstack. hie da den ct 
express a view on the adequacy of the proposed facilities 


respecting emissions of oxides of nitrogen, 
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The Department advised that the present permitted emission 
rate ,o£ 01585 pounds of eparticulate matter per 1l,000“pounds of 
stack gas effluent at 50 per cent excess ‘air is likely to be 
revised soon to require that the emission rate not exceed about 
half that now permitted. Ettestatedethat sitedidanot have 
sufficient information to complete its assessment of the air 
pollution aspects of the power plant including those related 
to particulates. 

(d) Views of the Board 

Board staff calculations of ground level concentrations of 
sulphur dioxide utilizing the Sutton-Lowry method and the data 
submitted by «the rapplicanti,) confirm the applicant's: *calculations 
that the combined effect of emissions from the existing boiler 
stacks -(Unitisr(l } sand wan dietiheiapropose d Unites is tack would 
be dess) tham their0.i2) part perm militonistandard ,/eethe Board 
agrees with the Department however that, since .the plant is 
located in a river valley some 200 feet lower than the general 
elevation of the area, the Sutton-Lowry method which assumes 
level sternrvaineie note toomsuitabilen  aithetBbomard ‘staff ‘alco 
performed Pasquill calculations for alli four stacks uwsing the 
existing and the proposed stack heights. These calculations 
indicate not only that the combined effect could result in 
concentrations exceeding 0.2 parts per million of sulphur 
dioxide, hut that two existing individual stacks (those of Units 
1 and, 2) eachigivesconcentrationsmin excesahofts this limit. 


Concentrations» asuhighwasi0e62 parts per) million»stor* the 


individual .stadks and aschigh as 10398 parts per *million®on a 
combined basis were calculated. These values are considerably 
in excess of the Department's standards. Calculations for the 
proposed 300- foot Unit 4:stack indicate maximum:grotnd: level 
concentrations of about 0.13 parts per million:of sulphur dioxide. 

Several calculations were made by the Board staff of 
possible nitrogen oxide emission rates, lida cyclone type 
burner is used for Unit 4 the emission of oxides of nitrogen 
could be substantial. These burners are efficient in achieving 
full combustion but lead to high temperatures and the formation 
of oxides of nitrogen. The calculations indicate that the 
quantity of oxides of nitrogen emitted to the atmosphere, 
expres sied: 4s) piiitemore nj rd omide prcomldmvary: from iy, 200UtoIS 3.00 
pounds per hour depending on operating conditions. Such 
emissions could lead to ground level concentrations attributable 
to the Unjity 4 istack of, 0.01, part sspemmiblion oni approximately 
four times the corresponding sulphur dioxide concentrations. 

If the actual emission of oxides of nitrogen should be as 
great as indicated by the preliminary estimates of the Board 
Staff owt gcoulds haves ayeontrol line ehiectioniithes desmon of fat 
least thed Unditecistacke 

Board; statf calcudationste fore operation ate fulilidosd 
conditions with a cyclone type burner and using fuel with a 
normal ash content of 6.8 per cent (the normal ash content 
submitted by, the applicant for its»fuel), indicate+that the 


particulate emission from the Unit 4 stack, without dust removal 


equipment, would be of the same order as estimated by the applicant 
and within the present environmental standard of 0.85 pounds of 
particulate per 1,000 pounds of flue gases adjusted for 50 per 
Cenc excess “ALT. However, for coal having 15 per cent ash 
content corresponding to the upper end of the range of the 
samples the emission rate could be expected to double. 

The” Board@notes that the applicant stated that it ic 
removing 80 per cent of the dust leaving the boilers and furnace 
ac Unit’ 34 using@a mulrticyoclone dusty collector anduthdgt=at) wiid 
make space provision in the additional unit for eventual 
installation of electrostatic type dust arrestors should they 
prove necessary. The Board further observes that some United 
States coal-fired power plants being constructed for operation in the 
mid-—-seventies will remove 99 per cent of the particulate matter from 
the flue gases and that the estimated average overall dust 
collection efficiency of coal-fired plants scheduled to go into 
operation, in 1977* fo o7 per conte pise dour Uipmente already on 
order and projected equipment gence: In view of these 
achievements in other jurisdictions, and the plans of the 
Department respecting the standards applicable to dust emission, 
the Board believes the new facilities should be designed so that 
the dust emission rate will not exceed 0.4 pounds per 1,000 
pounds of effluent adjusted for? o0= per cent excess ALY and cia t 
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1 Particulate Emission in the United States; A. E. Vandergrift, 
Li. J. Shannon, Eavhwo@eleer cs Gr Orman, and Wed weer e res 
Midwest Research ‘Institute: > Journal of Air Pollution Control 
Assoctat jon, June, [97 
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modifications should be made where necessary to the existing 
facilittes to satisty thissrequiarenent 

The Board concludes that the existing and proposed stacks 
are inadequate for both the existing and the additional unit; that 
better dust removal facilities may be required, and that approval 
of the atmospheric environmental control aspects of the application 
should be withheld until the applicant submits a new proposal 
that will meet the prescribed standards for both the existing 
unitgeand Unit 4. yin addition themboardmnoves  thaterhvem mona coming 
of atmospheric emission and concentrations has been inadequate 
and should be improved to satisfy Board and Department require- 
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Water 

Several features of the operation of the present and the 
additional units affect or could affect the Battle River, 
Probably most important is the possible effect on the fish and 
plant life of the river of the temperature increase caused by 
the cycling of power plant cooling water. (This:is the so-called 
thermal pollution problem. Additional matters are the return 
to the river of the clear overflow water from the ash disposal 
ponds, the possible discharge or €Scape to the river of drainage 
Water” from’ coal storage piles, the return to the river of the 
water treatment regeneration solutions and oily or other waste 
SotweLons 

(a) Relevant Provincial Standards 

The standards prescribed by the Department are set forth 


in the publication "Surface Water Quality Criteria" issued 
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by the Environmental Health Division, Alberta Department of 
Health, August, 1970. The prime considerations respecting 
this application are the temperature rise resulting from 
cireulation olffMeco ingtwwater., Cie: pHi ii nde eof ithe; facil dit yor 
alkalinity) of the water returned to the reservoir and possible 
O11 wsipatilss 

With respect to the temperature rise above the ambient 
water temperature the standards state that this shall not exceed 
a. Centigrade (5.4° Fahrenheit). With respect to pH the standards 
require this tol be/iim rhe wean ceirotyo et 07 On “but not? altered 
by more than 0.5 pH units from background value. With respect 
to oil and grease the standards require that these materials be 
subst ant ballky) absentia In commenting on the specific water 
quality objectives! the) pub bieatudonysitlates “Chate tied standards 
are for evaluation of conditions except in close proximity to 
outfalls as prescribed by the Provincial Board of Health (whose 
functions in this area are being carried forward by the Division 
of Pollution, Controdi of: theyvPepartments ofs the Shee Caoumre a) 

(b)* Views ofa thesAppditcant 

Canadian Utilities explained that having. received all 
necessary authorizations it had constructed a dam across the 
Battle River and so created a private reservoir of some 1,200 
acres impounding a maximum ‘of 12,000 acre feet of water. The 
applicant stated that the flow in the river downstream of the 
dam would be maintained at or above about two cubic feet per 
second by discharge from the reservoir. It described the 


manner in which the cooling and other minor water requirements 


of the present power plant are met by withdrawing water from 
the reservoir near the damfand treturninewit through, taricana | 
and a series Jof<ponds' to “a point) wistrieem On! the resiermrioir, 
The fow is) \Whlwstrated, SnlzPieur aes. Canadian Utilities 
proposed ‘that’ tive ‘additional’ cooling! water’ requirements, of Unwvet 
4 be met from the same source by the circulation of additional 
water, The circulation rate corresponding with operation of 
the pawer (plant with ‘the additton’ of Unite 47 at full! capacity 
would!-biel about’425 cubic eet! per secliond! for cooling “wich an 
additional 4 5) 'cubic Cheet) per. “secondyior lash ist urir ime and 
transport. The cooling water would undergo a 20° Fahrenheit 
temperature) ris estin’ thei ipl ants, 

Thei-applicant did mot havel prieeiis'e> Figures) on ‘the 
temperaturetof: the! water ati the ivariousl@eritical: poingsiain the 
reservoic) butt presented thei resud ts iof) somey cal cwlatadions dor 
operation of the power plant at various! rates and for what it 
referred to as temperate, normal.summer, and.adverse summer 
conditions, Ltisv caleul atd ons4aiss shown’ in thes fold owing 
table, are based upon a number of assumptions, and indicate the 
following range of temperature rise, above the normal river 
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PLAN OF BATTLE RIVER RESERVOIR 
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(Adapted from figure included in applicants submission) 


Descriptions not underlined indicate possible 
alterations to extend the cooling water circu/t 
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Temperature Rise 


Fahrenheit Degrees 


Normal Adverse 
Temperate Summer Summer 
Location Weather Weather Weather 
(see trisure 2) 
A. Discharge from plant 1 dal Feat oni Ws Boe) Vay Meas y tye) OH «ise Yao 1! 
(average) 

B. Canal (average) pl ens 0 P's es) 20 re On. Oe ames, - 30 
Ge Upper and middle 

reservoir (average) ils ets Li ee Vite amen es) Ts - 18.5 
Da Lower reservoir 9 - 14 Zire O 4 nt A) ha 


(average) 
The calculations appear to assume extensive mixing of the circulating 
water and the water in the reservoir and they may not fully account 
for heat loss to the atmosphere. None the less the applicant 
stated that both the present and the proposed operations would 
probably resywlt “in “the icreatiton in the sbact Lea niver of a "thermal 
barrier" of greater than the permissible 5.4 Fahrenheit degrees, 
It stated that biota surveys would be conducted twice a year in 
the parts of the river which might be affected by the power plant, 
Canadian Utilities emphasized that ‘the reservoir “is, a 
privately Constructed reservyoln Navings tne exnrecs, Dunction of -4 
generating station cooling pond, and it appears to be satisfactory 
ff it tistso Operated sina NiGY CEA MOG AU WANG! Ty @Fe LWeeheiaicl 
the ewenerating station and tts) reper voln Sotelo them pilD tee at 
large in the vicinity of these works. To the extent that the 
river downstream is warmed, such warming shall not be prejudicial 


to the proper interests of others. There is no consequential 


pollution of the outflow. There is no unjustifiable wastage of 
water.", 

The applicant did not consider that the overflow water from 
the ash disposal ponds, the small amount of sanitary wastes which 
are conveyed to the reservoir from a septic tank, drainage from 
floor drains which is led through oil interceptors before 
disposal to the reservoir or the small amount of residue from 
chlorinating the circulating water systems, would have any adverse 
effect on the reservoir and the Battle River. It did not comment 
on the possibility of contamination Of the’ river=by duaimages om 
the coal piles which matter was raised by the Department in a 
letter to the Board following the hearing. 


(c) Views of the Department of the 
Environment 


The Department provided its views to the Board after it 
considered the submission entitled "Application for Approval 
Under The Clean Water Act — Battle River Unit No. 4" which 
Canadian Utilities provided to it and to the Board subsequently 
to the hearing. 

The Department stated that the 5.4° Fahrenheit temperature 
rise prescribed in the standards is reasonable and not unreasonably 
restrictive,  Ltiinoted that the apo licant Nadsindicateducn aie 
depending on river flow conditions and the season of the year, 
the thermal discharge could result in a river water tempe rature 
rise exceeding 5.4° Fahrenheit for 25 or 30 river miles downstream 
from the reservoir. The Department stated that this could 


create a barrier to fish moving upstream to spawning areas. Lt 
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agreed withethetapplicantsethatscaabiota survey oefrthe riiver,near 
the plant«should besmade to assessithe biologicalseffects of the 
rise in the water temperature. 

The Department considered the present procedure of 
handlingsasheforgUnits3; whichsthe fapplicantsalsos4proposed, for 
Unit 4, whereby the ash is transported to settling ponds in a 
water slurry and the clear overflow water from the settling 
ponds-is-returned tor;the reservoir,:to berunsatisfactory.»._The 
Department considered that the water returned to the reservoir 
eouldeeontainecontaminants- In the Department's view the 
ashi:sihould.be~handledijdrycasbatgpresentiyeas for Unitselsaand ,2 
or the water required for slurrying should be recovered and used 
in a closed slurry-water cycle. 

The Department stated that acidic solutions containing 
a high iron concentration are washed from coal piles at rates 
which depend on the precipitation. It suggested that this 
drainage water from the coal piles should be trapped and conveyed 
tohthevash dtiaposal Lagsoonsaforaneutualiaations 

The Department also indicated that the regenerant effluents 
from the water treatment plant should be neutralized before 
discharge to the fly ash settling pond. 

(d) Views of the Board 

The Board recognizes that excessive warming of a body of 
water or a stream by the discharge to it of process heat may 
have adverse environmental effects. The standard established 


by the Department defining the maximum acceptable temperature 
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rise and the manner of its interpretation by the Department seem 
suitable for the time being. The Board believes improved 
criteria relating to thermal pollution need to be developed. 

With respect to the impact on surface waters generally the 
Board agrees with Canadian Utilities and the Department that 
suitable biota surveys should be made by properly qualified 
persons on the part of the Battle River where effects of the 
Canadian Utilities power plant on the fish and plant life could 
occur. This also should be a condition of any approval issued. 

In the Board's opinion the creation of the reservoir enhances 
the recreational and regulation aspects of the river -- a lake 
has been formed and the flow in the Pi vomed oenstuean of the 
reservoir is partially levelled out. While the reservoir was 
constructed by Canadian Utilities, access to the public'-is 
provided. 

Notwithstanding what the Board believes to bé improvements 
to the environment, the statements of the applicant and the 
views of the Department suggest that problems may have been and 
may continue to be created because of the heat addition. The 
Board does not believe that sufficient attention has so far 
been given to the thermal rise problem by Canadian Utilities. 

It believes that any approval which may be issued for the proposed 
addition should be subject to the condition that Canadian Utilities 
submit for the further approval of the Board a modified proposal 
for the circulation of the needed process cooling water which 

would not result in thermal rises exceeding the 5.4 Fahrenheit 


degree limit. 
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With respect to the disposal of ash, the Board recognizes that 
the water-slurrying and ponding technique is one which is widely 
used and free of many of the problems of handling fine ash in dry 
form. However, the Board appreciates the concern of the 
Department and agrees that this disposal method should be subject 
to further investigation. The requirement to conduct and report 
on such an investigation should be a condition of any approval 
which may be issued. 

With respect to the handling of regenerant effluents and 
drainage from the coal piles, it would appear that modifications 
could be made with little difficulty so that the impact would be 
clearly within the requirements prescribed by the Department. The 
proposals of the applicant for the disposal of oil and sanitary 
wastes appear to be generally satisfactory. However, the applicant 
did not comment on precautions to be taken in the storage of oil 
and chemicals where the escape of such materials from storage 
could cause a problem. The precautions taken in this regard 


should be reviewed by the applicant to determine their adequacy. 
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X DECISION 

Having regard to its responsibilities under the Act and to 
its views herein expressed, the Board is prepared, with the 
approval of the Lieutenant Governor in Council, to issue to 
Canadian Utilities, Limited an approval pursuant to sect on i 
of the Act. The approval would be of the construction of Unit 
4 and of the operation of the entire expanded Sree oleae, In 
effect it would be a consolidation of the approval the applicant 
is now deemed to hold for Units 1, 2 and 3 with one for the constr- 
uction and operation of the proposed additional Unit 4. The 
conditions contained in the approval would apply to the entire 
operation, 

Having concluded that the additional generating capacity is 
needed and that the proposed additional Unit 4 is suitable for 
the service of consumers supplied by Canadian Utilities and for 
the generation of electric energy in Alberta, the Board is 
prepared, with the approval of the Lieutenant Governor in Council, 
to order the connection of Unit 4, when it is constructed, to the 
Canadian Utilities transmission lines. 

The approval and order would be generally inthe forms set 
out in Appendix D, and subject to the terms and conditions therein 
contained. 

Respectfully submitted, 


G. W. Govier, P. Eng. 
Chairman 


Vernon Millard 
Vice Chairman 


Jv oles SUron cee Perino 
Board Member 


Dated at Calgary, Alberta 
this 26th day of October, 
BoTnD eo Le 


APPENDIX A 


DEFINITION OF TERMS, UNITS AND SYMBOLS 


The Board adopts the following definitions of important terms 
used in the electric sindustry. With respect to units, 
the, Board. considexve -itisappno pm ters, mow jeinaitt Lt aisyistantinge, pits 
statistical records and studies relating to electric energy, to 
employ the metric units of the International System (SI) in 
describing the strictly electrical quantities. Most of these 
are the same as those commonly used in the industry. The 
International System is now in use or is being adopted in all 
major industrial countries except Canada and the United States. 
In both of these countries it is being proposed (references l, 2, 
Bricks 


The applicable. prefixes and.isymbols, used with jthe SI units 


oe Symbol Factor by which the Unit 
Pretax (use as shown) is to be multiplied 
tera T 10.54 
giga G 10? 
mega M 10° 
kilo k (lower case) 10° 


Definitions of the more important terms and where applicable, 
the units in which they are expressed are given in the following. 
Energy has its common scientific meaning; electric energy is 
commonly measured in kilowatt hours; in SI units electric energy 


is measured in joules or multiples thereof, 
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102 joule (J) 1 kilojoule (kJ) 

tos Louler (4) = l1 megajoule (MJ) 

1 Kilowatt hour (KWH) = 3.6 megajoule (MJ) 

Ll British "Thermal! UnduerChe wy = (Lady oki Loy owen: Cnn) 
Power has its common scientific meaning; in the electric industry 
it ise“thel ate of *cene ration OF *oOr the vuse of electric enerey; 
(electric) power is commonly measured in watts or multiples 
thereof — the watt is also the SI unit. 


1 megawatt (MW) = 10° 


watt (W) 

Electric Current has its common scientific meaning and is defined 
in terms of the Maxwell—-Ampere law; both the common and the SI 
unit of current is the ampere (A). 

Electric Potential has its common scientific meaning, it is 
commonly measured in volts or kilovolts between two conductors 

or between a conductor and grounds ‘the volt is also thes [ unit, 
Frequency has its common scientific meaning; in the. electric 
industry it is commonly the number of complete alternations 


(cycles) per segond of ‘an alternating currentsYin SI units 


frequency is measured in hertz or multiples thereof 


I 


Le hecezat(ie,) l cycle per second 

Load means the energy requirement’ over’ a’ (relatively long) specified 
period of time, often one calendar year. 

Peak Load means the energy requirement over a short period of time 
during which the maximum power requirement of the load is 
experienced; in the electric industry peak” load is exptessed as 
average power over the specified short period of time —- the exception 


is instantaneous peak load which is expressed as the maximum 


detectable power requirement. 
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Base Load means the minimum sustained energy requirement over a 
(relatively long) specified period sof :time; ‘in thevelectric 
industry the specified period is commonly the same period as 
specified for the Load. 

Load Factor is the ratio of the average power requirement of the 
Load to the Peak Load. 

Availability is the proportion of a specified period of time that 
an energy conversion device is capable of maximum continous 
output; in the electric industry Availability commonly refers to 
generating units and the speeifiad ipertod tof .the "Load. 

Alberta Interconnected System is a general term commonly used in 
the electric industry in Alberta to refer to the group of 
electric systems in the Province which are connected to one 
another by various transmission lines. 

Capacity is the maximum power output rating for an energy 
conversion device. 

Reserve, or Reserve Generating Capacity, is extra capacity 
maintained to generate power in the event of a contingency such 
as unusually high Peak Load or the necessity to take a large 


eanerabing Urlts outceore seny lea: 
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Canadian Standards Association, 178 Rexdale Blvd. , 
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A-4 


ASTM Standard E 380-70, API Standard: 2563, 1970 
"Metric Practice Guide" 

American Society for Testing and Materials 

1916 Race Street, Philadelphia,” PAMIO1LO3N 
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APPENDIX B 


EXISTING APPROVALS FOR THE BATTLE RIVER PLANT 


Canadian Utilities from time to time obtained certain 
approvals, permitis and licences “as-the ‘Battle River power plant 
progressed -from®thé original -stte*survey carried, out during 1953 
to the “present three-unit plant. TheFapprovals= *permrrs or 
licen¢es ‘held by ‘Canadian ‘Utilities “are 
1. September 30, 1953) - Detter and Preliminary ‘Permit 
from "themActing Direct ormorewater Resources to carry 
out investigations and surveys for power purposes’ on 
the Batitle River@ine Townships 40 "and 41) Ranges: 1:5 
and «16 7°Wés't Yoft-*ehertth Menidtan: 
20. Marchrtz4 4659552" 1neerin aid cense sNos eT YOrr rom “thie 
Acting Director of Water Resources to construct works 
Por "the wlll ization of wacenm rrom the Battle River, 

3, Oct ober sai elo Ss "= ilcerse. cL vOCceupat Lon Noe 5/4 trom 
the Depattment of lands and *Fforeésits of “the "bed “of “the 
Battle River in described lands for a dam site. 

ce Noveéenb er .29 ¥ sho 55 s—elicenee “or Occupation Io. 65 7'7 
from the Department of Lands and Forests of the bed 
@f the "Battle River “in *cértain described lands for 
a Water vintakel’si t e% 

5. November 22, 1960 -— Letter from the Power Commission to 
CanadiangUutilitves Limit edtapproving jthesinstaliarion 
ofea 33 9MWeundtimat SbatrtleaRiver aneloo4y Coresumab ly 


the’ second “unitPinestal lied Wat ethersite). 
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6. December 6, 1962 -— Final LicenSe No, 1008 from the 
Director of Water Resources to divert 370,000 acre 
feet ,of water each syeargat yrates: of pilLqw nmotetopexceed 
525 cubic feet per second for power plant water supply. 

7.0 September 18, 1964 -—,lLetter “fromthe Alberta yPowex 
Commission to Canadian Utilities, Limited approving 
the‘installation of a G70 oMW jumitcag Batt Le River gin 
CIR Ee 

So Jluhy .28)5 1965 qiletter ftromithe Alberta gPoweneGommiss ion 
to Canadian Utilities, Limited amending its Approval No, 
556 dated September 18, 1964 to permit the installation 
of a 150: MW unit pin pp lace sof gone 47.0 sMWaorisi nally 
app Lye dipfor, 

Canadian Utilities does not hold an approval from any 
provincial authority relating tio atmospheric pollution, or other 
environmental matters except as mentioned above. 

On December 18, 1967, the Environmental Health Service 
Division ofathe Department of Healith requested Canadian aUtilities 
to submit «a report .,on, the, atmospheric pollution. caused, by the 
Operation .o% Ghe wnowenwp lant S@lyiist sil) 7 eee ees ee Such «a report 
was submitted to the Division on September 16, 1969. No 
approval has since been issued nor has yiCanadian Utilities been 
informed of any specific requirements relating to atmospheric 


pollution. 


APPENDIX C 


RESERVE SHARING AGREEMENT 


Ini testifying forseGanadianaligh! ities) INr yoSterling stated 
that a good working relationship had existed for a number of years 
between three major ehecteiqdutitities vin Albertasy iGalbgary Power 
Ltd. , Edmonton Power and Canadian Utilities. In ‘consequence, 
each utility provided emergency stand-by back-up for each other, 
and blocks of energy weré exchanged to permit :the full usé of 
hydro resources in times of high water flow and the use of thermal 
generation to conserve water storage during low water periods. 

The arrangements between the three utilities were formalized 
in February, 1969 by the execution of the Reserve Sharing 
Agreement. This agreement was presented at the hearing as part 
(oF hog) ta AG oh Wh ecu Pipe Some significant matters dealt with in the 
Bee (ajalenaye Geeks 6 

1, The agreement shall be in force until September 30, 

1973 and vthereatiter wineileterminated by. a) party ron 
five years' notice, 

2,. Bach party (shall nave=asvenerating capability equal 
to “LVS sper. centaot sit eraniusl a Nec peakw) oad, ore Shane. 
be obliged or deemed to have purchased any shortage 
to the extent that the other parties have generating 
Capabilitylin excess sotethelrT ea Seperscent se 

32 (LE thetcapabwlity Soret nemiNLercounectetumes ys lL emesnr ais 

below 115 per cent of the annual net peak load of the 


interconnected systems, each party shall provide a 
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reserve capability, and ual parcy idetictitenteingdorns 
so shall be obliged and deemed to purchase the 
defichency tfromethe lathertparnties: 

The provision, in an emergency and upon demand, of 
énergy “tio fone party ‘from ithe fothers. 

Provisions regarding calculation and adjustments of 
generating capability, a review committee, time and 
rates of payments between the parties, metering, and 
interruption of interruptible loads to meet an 


emergency. 


APPENDIX D 


FORMS OF APPROVAL AND ORDER 


Form of Approval 
THE PROVINCE OF ALBERTA 
THE HYDRO AND ELECTRIC ENERGY ACT 


ENERGY RESOURCES CONSERVATION BOARD 


IN THE MATTER of a power plant 
of Canadian Utilities, Limited 
on the Battle River 


APPROVAL NO. HE 


The Energy Resources Conservation Board, pursuant to The 
Hydra and Electrie Energy Act, being’ chapter 49 of the Statutes 
of Alberta, 1971, and the Lieutenant Governor in Council having 
given his authorization by Order in Council, dated : 
197), snd numbered oe. c. /71, hereby orders as follows: 
be The construction and operation by Canadian Utilities, 
Limited (hereinafter called "the Operator") of a power plant 
near Forestburg, Alberta, is approved. 
£4 Subject to the other provisions of this Approval, the 
power plant shall be in accordance with 
(a) letter dated September 30, 1953 and Preliminary 
Permit, dated September 29, 1953, from the Acting 
Director of Water Resources to the Operator, to 
carry out investigations and surveys on the 


Battle River, 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 
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Interim: License No. 3110 from the Acting Director 
of Waters Resounces  mcdatedaMarcnac 4g. 0501 CO 
construct works forsthe utilization of water 

from the Battle River, 

License of Occupation No. 574 from the Department 
offilands#anderorectso, edatcdeoctobe mm ol. 51955 mor 
part’ of thesbed of the Bactle “River therein 
dascribed#tored) dam, site, 

License of Occupation No..577 from the Department 
of Lands and Forests, dated November 29, 1955, 

of part) of ethesbed of estnebatt le River therenn 
described for a water intake site, 

letter, dated November 22, 1960, from the Alberta 
Power Commission to the Operator approving the 
instialVat Lon wote a3 35 MWe oistee eh OG e 

Final License No. 1008, dated December 6, 1962 
from the Director of Water Resources to) divert 
water for a power plant water supply, 

letter, dated September 18, 1964, (Approval No. 
556) from Alberta Power Commission to the Operator 
approvine the sinscallativonmoteduy OmMWaeu nt emeiar 
L667 

better date ds July Zone OOo metd Omme Al Ded ta 

Power Commission to the Operator amending 
Approval No. 556 by increasing approved capacity 


to 150 Mw, 
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(i) report submitted September 16, 1969, by the 
Operator to the Environmental Health Services 
Division for the purpose of obtaining approval 
foryiairh polpswutiion, contwo ls, 

3) application, dated June 14, 1971, from the 
Operator to the Board and information and 
particulars in support thereof, filed as 
Exhibits, laand(2¢.at.a, hearing of the. said 
applacationyon,Aueust 34.1971. and 

(k) .appl@(eation, datedsAugiat plo l. trom the 
Operator, to, the, Pollution, Control Division of 
the Department of the Environment for approval 
of the water pollution aspects respecting the 
Battle River Power Plant addition, 

oe The power plant shall be located in Section 29, Township 
40, Range 15, West of the 4th Meridian. 

4. The Operator shall make, or cause to be made, suitable 
biota surveys, to the satisfaction of the Department of the 
Environment, on the part of the Battle River in which the oper- 
ation) ofi.thed power? plant, maye affect, fish oryplant dite, and 
shall file copies of the surveys with the Department of the 
Environment and the Board at times stipulated by the Department 
of the Environment. 

LA The Operator shall satisfy the, Board, on. or: before 


December 29, 1972, with respect to the existing power plant, 


(a) 


(b) 


(c) 


(d) 


(e) 
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that the power plant henceforth shall be operated 

so that the emissions from the stacks will not 

lead to calculated maximum half-hour ground level 

concentrations ‘of sai phuredtoxide greater than 

O20" parts *per!millionw=and of@oxides tot nitrocen: 

expressed as nitrogen dioxide, greater than 0.30 

Parcs =peramiia Tone 

that" the power ™olant shall be-operatedms om tna wathe 

emission of particulate matter from any stack 

does not exceed 

C18) UF 40" paunds perk lOO0* pounds ortet fluent: 
advusted tio 50° per cent?! excess alr, oF 

(ii) such other standard as the Department of 
the Environment may establish before 
December "29>" 197 25 

that the manner in which it withdraws, uses and 

returns condenser cooling water from the Battle 

River or the reservoir thereon shall not result 

in a thermal barrier, as defined by the Depart-— 

ment of the Environment, exceeding 5.4 Fahrenheit 

degrees, 

that the disposal to the Battle River or the 

reservoir of any water from ash settling ponds 

> TiSeehnvages Hanchn si nperdsl.,. 

that’ the possibility of the addition to ‘the 

Battle River of harmful metallic or other compounds 

from drainage from coal storage piles has been 


essentially eliminated, and 
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(fy *that ‘thespossibility of contamfnation-of the 
Battle River by regenerant effluents or aqueous, 
chemical or oily wastes has been essentially 
eliminated. 

67, The Operator shall satisfy the Board, before commencement 
of operation of Unit “4° 0f ‘the power “pant ;’that’ the “conditions 
Geferred to in clause 5 tortie -exrrstmsr plane wil. pe “sat teried 
Forvthe plant with the addition of Unit 4. 

ee, On “and “at ter January’ IPsro7 Sy for such ~fater? date, as 
the Board may stipulate with regard to any requirement, the 
Operator shall’ so operate the power plant that the criteria of 
clause 5 are continuously satisfied. 

82. (1) The Operator shall maintain a minimum network of 
eight stations for measuring total dust fall and eight exposure 
¢ylinder stations for) the detectiionsor toral swipbhation in the 
plant vicinity) and@shali expand? the Wetwork tor tnclide other 
locations that the Department of the Environment may deem necessary, 
and shall analyze the results of the measurements monthly. 

(2) The Operator shall establish two high volume 

sampler stations at which one sample shall be taken each week 
on a random schedule and analyses made, including analyses of 
suspended particulate matter concentrations. 

(3) The Operator shall continuously monitor sulphur 

dioxide and oxides of nitrogen over periods of two months during 
each summer and two months during each winter at locations approved 


by the Department of the Environment. 
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(4) The Operator, shall iconductatwolsitack 4s amp) ing 
surveys per year, conducted when the bollertissopenating vat not 
less than ;90 per .centom 1ts) tu lleloadecoal consump one late 
for the determination of the volume rate of flow and composition 
and temperature of the effluent gas from each stack, and the 
determinat.ion of particulate, emissions, sulphur dioxide semissitons,, 


and .total oxides of nitrogen emissions: 


She The Operator shall provide and operate facilities for 
the monitoring, of the (temperature , the pH  Gindex (om sohemac Uden, 
or alkalinity.) ,, and, the compositionsof ithe water 1retunnedmreo 
and flowing in the Battle River and the reservoir, and shall report 
thereon to the satisfaction of the Department of the Environment 


and the Board. 


LOR The Operator, by July <n 19/2... -shalli-determine sand 
report the type and concentrations of heavy metals in the raw coal 
and residual ash and the rate of emission of each of the heavy 
metals from each of the stacks in pounds per hour. 

LS (1) The Operator shall promptly summarize the results 
of the stack surveys required by, clause; 825 subclauses.(4) mand 
file them with the Board. 

(2) The Operator, shallvsummarizes themobservatiionus 
required by clause. 8.) subcwalises  .()s)— tom(op mda Geetis) emt n ec mmwaibit 
the Department of the Environment before the end of the month 


following that for which the observations were made. 
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22 The Operator shall provide and use facilities for the 
storage of coal andwliquid fuels atuat, ein the opinion of the 
Board, are adequate and reasonable. 

Lin The Board at any time, 

(ay. Upans tts (own motione or 

(b) upon the application of an interested person, 
may vary the terms and conditions hereof or rescind this 
approval. 

MADE at the City of Galgary, in the Province, of 
Alberta, this day. of Pee Dee. tale, 


ENERGY RESOURCES CONSERVAT ION BOARD 


G. W. Govier 
Ghairman 
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Inet tr (Ohetckaye 
THE PROVINCE OF ALBERTA 
THE HYDRO AND ELECTRIC ENERGY ACT 


ENERGY RESOURCES CONSERVATION BOARD 
ORDER NO. Misc HE 


An order regarding the Battle River Power Plant 


The Energy Resources Conservation Board, pursuant to 
The Hydro and Electric Energy Act, being chapter 49 of the 
Statutes of Alberta, 1971, and the Lieutenant Governor in 
Council having given his authorization by Order in Council, 
dated » 1971, and numbered O.C. TTL. 
hereby orders as follows: 

ik Canadian Utilities, Limited, at the time of commence- 

ment of operation of Unit 4 of the Battle River power plant, shall 
connect that unit to its transmission lines at a point in Section 
29, Township 40, Range 15, West of the 4th Meridian. 

MADE at the City of Calgary, in the Province of 


Alberta, this day of Aten A EE Ne 


ENERGY RESOURCES CONSERVATION BOARD 


Ga Wl Gov.ies 
Chairman 


S»Lvoy vv “eh. 7 } 
gent et ‘io i re 


i 9 ene =) 7 - 


a 
Soe 


AomiieationwotaCanddtanwUtilities, Limited 
undetmene, Hydro and klectric Energy Act 


SUMMARY OF THE APPLICATION AND VIEWS OF THE BOARD 
(Full Details Appear in ERCB Report 71-C-HE) 


Application 


GanaatansUtititnes, Limited applied under section, / of The 
Hydro and Electric Energy Act for approval of construction and 
Operauionmand, under section 14 of the Act, for an order directing 
Pnewecontection of, alournth coal-fired unit of 150 megawatt 
Slpactiveeatmrtsepowerr plant along the’ Battle River near Forestburg. 
The unit proposed would increase the generation capacity of the 
Battle River plant to 362 megawatts and would be placed in 
Sermice (1m) l9/'5,. 


Hearing 
Thema pplaeabionwwaswheard by the Board on August 3, 1971. 
Piece pve rverns 


The City of Edmonton intervened for the purposes of cross-— 
examination. In addition the Department of Environment made 
representations respecting the adequacy of pollution control at 
Giewmbpat lew River) plant’, 


The Need for Increased Capacity 


The Board concluded that a minimum reserve generating 
Gapaciiveomelwmperscentmover and above thé peak load is required 
on an electrical energy system to ensure a satisfactory standard 
Of service, |The’ Board also concluded that the load on the 
Ganadtan Utittties system will grow at about 10 per cent per 
Veammeinetnempertod 1971) to 1976 and that, additional capacity 
wOWlds be Teduired» in 19/5 %to maintain sufficient reserve capacity 
on the Canadian Utilities, Limited system and on the Alberta 
interconnected systems. 


The Suitability of the Increased Capacity Proposed 


The Board concluded that the proposed 150 megawatt capacity 
addition is of the appropriate size having regard for the 
interests of the consumers on the Canadian Utilities system 
and those of the Province as a whole, and that it should be 
interconnected with the Canadian Utilities, Limited system. 


The Suitability of Providing the Increased Capacity 
at the Battle River Site 


The (poandsconcLuded \) having regard for the cost and 
avatlability of fuel at the Battle River site relative to 
alternative sites and the transmission capacity from the site 
to principal load centres, that the proposed location of the 
power plant expansion is satisfactory. 
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The Energy Conversion Efficiency 


The Board concluded that the energy conversion efficiency 
of the proposed unit is satisfactory having regard for the 
fuel source, the size of the proposed unit and present technology. 


The Suitability of the Choice of the Energy Resource or 
Fuel and the Adequacy of Fuel Reserves 


The Board accepted the opinion of the applicant that coal is 
the most satisfactory fuel for the proposed addition to the plant, 
on the basis of its low cost and its availability at mines near 
the plant. It also concluded that the coal reserves now owned by 
the applicant together with those under contract are adequate for 
the present application. 


The Relationship of the Proposed Addition to the Existing 
Power Plant 


The Board concluded that a single approval should be issued 
for the existing plant and) therwaddition, and that the approval 
should require that the existing and proposed facilities be 
suitably modified in order to meet environmental standards 
within a reasonable period of time. 


The Impact of the Proposal on the Environment 


With respect to the atmosphere the Board concluded that 
the existing and proposed boiler stacks are inadequate and that 
approval of the atmospheric environmental control aspects of the 
application should be withheld until the applicant submits a new 
proposal that will meet the prescribed standards for both the 
existing units and the proposed addition. The Board further 
concluded that the monitoring of atmospheric emission had been 
inadequate and should be improved to satisfy Board and Department 
of the Environment standards. 


With respect to the surface water the Board concluded that 
any approval issued should be subject to the condition that 
Canadian Utilities, Limited submit a modified proposal for the 
circulation of the cooling water which would not result in the 
thermal rise in the reservoir or the Battle River exceeding the 
5.4 Fahrenheit degree limit prescribed in the standards. The 
Board concluded that a biota survey should be undertaken to 
détéermine the je firectwolethermaleriseson fishmeand: plant lite. 

The Board also concluded additional investigations should be 
conducted by the applicant with the results reported to the Board 
respecting the manner of disposal of fly ash, regenerant 
effluents, and drainage from coal piles. Additional information 
respecting the precautions to be taken in the storage of oil 

and chemicals will also be required by the Board. 
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Disposition of the Application 


Having concluded that the additional electrical generation 
capacity is needed and that the additional unit will be suitable 
if environment standards are met, the Board is prepared, with 
the approval of the Lieutenant Governor in Council, to issue to 
Canadian Utilities, Limited an approval pursuant to section 7 
of the Act. The approval would apply to both the existing plant 
and the proposed addition and would include appropriate conditions 
applicable: tothe entire operation: 


The Board is also prepared, with the approval of the 
Lieutenant Governor in Council, to order the connection of the 
proposed addition, when it is constructed, to the Canadian 
Utilities transmission lines. 


Octo Deter. Ome Lonel 
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